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This thesis will explore symbiotic relationships between architecture and surrounding ecosystems
in extreme climate. We intend to bring the traditional vernacular methods of environmental mediation into the contemporary needs of the ecosystems today, by using the concept of ecotones to
create new relationships between object and terrain.
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THESIS STATEMENT
This thesis aims to study the relationship between architecture and its environment.
Specifically, this thesis will explore symbiotic relationships between architecture and surrounding ecosystems in many different terrains. Iceland presents a particular important case for this
idea because it is a hotbed of geological activity. The country itself is a patchwork of desert,
glaciers, geysers, lava fields and active volcano, which has led to Iceland developing intelligent
systems of vernacular architecture throughout history to mediate this environment.
This thesis studies systems of domestic vernacular architecture by examining the qualities and characteristics of craft, materiality, structure, and a symbiotic relationship to its environment. More specifically, the thesis examines Icelandic turf housing, because it is adaptive
and mediative to its natural environment and utilizes the landscape to its design benefits. Turf
Housing was built by Icelandic settlers, using the nutrient-poor sod from the grassland as a
seven-foot layer of insulation covering birch frames forested in Iceland, and provides shelter
and warmth for people and animals. The vernacular is also of interest because of its ability to
respond and adapt to the scarcity, inaccessibility, and unpredictability of the Icelandic environment.
Iceland’s widely varying ecosystems and terrains are condensed into smaller regions,
and in reality there are no boundaries between them, rather overlaps or moments of displacement referred to as ecotones. As a ecological term ecotone is defined as ‘a region of transition
between two biological communities. This thesis examines the different ecosystems and different terrains that exist: volcano, lava fields, glaciers, grassland, coast, and lagoon. Within those
terrains does not exist a clear boundary line separating them from each other, but instead,
moments of transition, which then create an ecotone. This transitional moment that we are
interested in creates many different edge conditions, some are sharp and distinct, while others
can be gradual and subtle.
An architectural ecotone exhibits an architecture that is influenced by the topography,
landforms and vegetation that exists. It establishes a situation where the landscape and the
architecture each hold equal importance and wherein in the landscape receives the building
and in the process not only accommodates and shapes it but is also shaped by it. Architecture
that engages with nature or is a part of a natural setting at times has the tendency to become
idealized and oversimplified. Terms that get used often such as natural architecture, organic
architecture and green architecture all attempt to define a kind of building that unfolds a relationship with the site. These terms are vague and contradictory, which suggests an incomplete
understanding of a potentially very rich architectural question.
This thesis suggest borrowing the ecological concept to develop the metaphor of an
“architectural ecotone”. The term, “ecotone” is defined as the transitional area between two biological communities such as forest and grassland. By applying this concept to architecture, this
thesis aims to create a transitional area between two different environments; the built and the
natural. This thesis explores the multitude of ways in which the concept of an ecotone can be
tested out and applied differently to each site conditioned by each terrain.
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Iceland is perched at the periphery of the arctic circle, floating atop two divergent tectonic
plates. A hotbed of geological activity, the county is a patchwork of desert, glaciers, geysers,
lava fields and active volcanoes. The initial investigation into Iceland follows an analytical approach aimed to unpack a series of themes - climate, geography, fauna and flora.
SITE 3

Climate and Vegetation

The climate of Iceland’s coast is subarctic. The warm North Atlantic Current ensures generally
higher annual temperatures than in most places of similar latitude in the world. The climate
varies between different parts of the island. Generally the south coast is warmer, wetter, and
windier than the north. The central Highlands are the coldest part of the country. Loy-lying
inland areas in the north are the most arid. Snowfall in the winter is most common in the north
than in the south. Around three-quarters of the island is barren of vegetation; plant life consists
mainly of grassland, which is regularly grazed by livestock. The most common tree native to
Iceland is the northern birch, which formerly formed forests over much of Iceland, along with
aspens, rowans, common junipers, and other smaller trees, mainly willows. When the island
first settled, it was extensively forested. Permanent human settlement greatly disturbed the
isolated ecosystem of thin, volcanic soils and limited species diversity.
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ICELANDIC TURF HOUSING

Turf house building techniques have evolved over time, but the materials have remained the
same. Most turf houses have a wooden frame structure, and stones are sometimes used in the
wall as well. The turf is cut from he ground and the mats are the stacked on top of each other
to form walls. Depending on the way the turf is cut and placed, different structures and wall
textures can be created. The roof is also made of turf and it was traditionally made waterproof
with tree bark. Having a stone foundation prevents moisture from the ground from rising up
the wall, which helps prolong the lifespan of the structure. Because the shape blends in with
the landscape, wind passes easily above turf houses which creates less cold drafts.
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An ecotone is a transitional area between two biomes. It is where two communities meet and
integrate. It may be narrow or wide, and it may be local or regional. An ecotone may appear on
the ground as a gradual blending of the two communities across a broad area, or it may manifest itself as a sharp boundary line.
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SITE 1 - COAST - GRADIENT
Each of the three sites explores a specific “edge condition; division, gradient, or overlap”. The first
site is located at the coast, and explores the gradient technique. The first scale this is applied to
is the larger site scale. Since it has a flatter topography, we created larger shifts in the ground
to create a gradient between the three different terrains; grassland, rock and water. The second
scale; object to terrain, is applied by carved out steps in the ground, which creates the main
circulation and connection between each level. These steps also creates a gradient between
public and private outdoor spaces around the cabins. The last and smallest scale at which this
occurs is within the cabin. Certain cabins move from the most public program to the most private, which creates a programmatic gradient.
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SITE 2 - HILLS - OVERLAP
The second site explores the overlap technique. This site mostly consists of moss and gravel,
with a more drastic hillside. The larger overlap strategy is applied by displacing the terrains from
moss to gravel and vice versa. The smaller scale is between specific moments where the terrain
is displacement, creating interesting outdoor spaces, where both of the terrain intersect. The
smallest scale at which the overlap technique occurs is at the cabin scale. The programmatic
overlaps are created by using the intersection of cabins to create either public programs or
outdoor spaces.
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SITE 3 - GLACIER - DIVISION
The third site explores the clear division technique. This site is located on a glacier, with a more
mountainous terrain. The larger division strategy is applied by creating a split and vertical shift
between the two terrains; glacier and lava fields. The second scale at which this occurs is between the object and ground. Secondary shifts in the ground create the main and secondary
circulation paths between each program. The smallest scale is within each cabin, where there
is a division between the public and private spaces, such as the living area and sleeping area of
the cabin.

40

41

LAVA FIELD TERRAIN

CABIN PLACEMENT

PUBLIC SPACE

42

GLACIER TERRAIN

GROUND DIVISIONS

CIRCULATION PATHS

DIVISION - SITE PLAN

43

DIVISION - SECTION 1

DIVISION - SECTION 2
44

45

DIVISION - GATHERING

PLAN
46

DIVISION - MEDIUM CABIN

SECTION

PLAN

SECTION
47

DIVISION - SMALL CABIN

PLAN
48

SECTION
49

50

51

FINAL PINNUP

BIBLIOGRAPHY
Abdallah, Collin. "Winners of 2018 VEX Competition Reimagine Vernacular Architecture and Design." ArchDaily.
June 01, 2018. Accessed September 3, 2018.
https://www.archdaily.com/894943/winners-of-2018-vex-competition-reimagine-vernacular-architecture-and-des
ign.
Alatalo, Erika. "Turf Houses, the Traditional Green Buildings of Iceland." Field Study of the World. February 07,
2016. Accessed November 14, 2018.
https://www.fieldstudyoftheworld.com/turf-houses-traditional-green-buildings-iceland/.
Architecture, Beta. "β." Beta Architecture. Accessed November 16, 2018.
http://www.beta-architecture.com/collection/category/landscape/page/21/.
Architettura, Ultra. "Http://ultraarchitettura.altervista.org." Ultraarchitettura.com. Accessed December 1, 2018.
http://ultraarchitettura.com/.
Block, India. "Skýli Mountain Shelter Is Designed to Withstand Extreme Weather Conditions." Dezeen. November
15, 2017. Accessed November 8, 2018.
https://www.dezeen.com/2017/11/15/skyli-utopia-arkitekter-tent-mountain-shelter-withstand-extreme-weather-co
nditions-iceland/.
Darling, Kristina Marie. "From The Lava on Iceland by Katy Didden." Tupelo Quarterly | We Hold the Gate Open.
May 24, 2018. Accessed October 10, 2018.
http://www.tupeloquarterly.com/from-the-lava-on-iceland-by-katy-didden/.
Edwards, Sarah. "Vernacular Architecture and the 21st Century." ArchDaily. August 12, 2011. Accessed October 2,
2018. https://www.archdaily.com/155224/vernacular-architecture-and-the-21st-century.
Gissen, David. Subnature: Architecture's Other Environments. David Gissen, 2009.
Hutton, Jane. Harvard Design Magazine: Post-Familial Communes in Germany. Accessed December 5, 2018.
http://www.harvarddesignmagazine.org/issues/36/substance-and-structure-i-the-material-culture-of-landscape-arc
hitecture.
Priest, Brad. "ECOTONES DESIGNING FOR BIODIVERSITY." DG2 Design. September 25, 2017. Accessed
October 20, 2018. https://dg2design.com/ecotones-designing-for-biodiversity/.
Rosenfield, Karissa. "Harvard GSD Talk and Exhibition "Housing in Extreme Environments: Alpine Shelter" Opens
Tomorrow." ArchDaily. February 12, 2015. Accessed October 20, 2018.
https://www.archdaily.com/598467/harvard-gsd-talk-and-exhibition-housing-in-extreme-environments-alpine-she
lter-opens-tomorrow.
Rudofsky, Bernard. Architecture Without Architects. Bernard Rudofsky, 1964.
Zumthor, Peter. Thinking Architecture. Baden: Lars Müller, 1998.
Zumthor, Peter. Peter Zumthor - Atmospheres Architectural Environments - Surrounding Objects. Basel:
Birkhäuser, 2006.

52

53

54

